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(54) MAGNETITE PARTICULATE POWDER, ITS PRODUCTION AND APPLICATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce magnetite particulate powder having low residual magnetic flux 
density and a hexa- octa- or tetradecahedral particle shape required for a magnetic toner and a resin 
dispersed carrier for using an electrostatic copy. 

SOLUTION: This magnetite particulate powder contains 0.1-5.0wt.% P based on the amt. of Fe and 0.1- 
5.0wt.% Al based on the amt. of Fe and/or further contains <5.0wt.% Si based on the amt of Fe. After an 
external magnetic field of 1kOe is applied to this powder, the ratio (or/SSA) of the residual magnetic flux 
density or to the specific surface area SSA is <0.9. The particle shape of this powder is hexa- octa- or 
tetradecahedral. 



LEGAL STATUS 

[Date of request for examination] 1 1.09.2003 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



THIS PAGE (usptoi 



• 



(19) R#H#?fof (JP) 



& m # ^ * ^) 




(43)&§BB ¥^10^(1998) 4 ^210 



(51)Inta. e 
C 0 1 G 49/08 

49/00 

G 0 3 G 9/083 
9/107 



F I 

C 0 1 G 49/08 



A 
B 
A 



49/00 

G 0 3 G 9/08 3 0 1 

9/10 3 11 

S*JSO»6 FD 0£ 8 H) Jft»H^«< 



(21)U1H## 


^K^- 277333 


(71)ttilBA 


000109255 














(22)mKB 


¥jS8*p(1996)9fl27B 




Ujoift^iiJ:*^*¥i978#ifia>25 








(72)5891* 












lU D JR^W*^^* 1978*ffi<025 


















(72) sews 












mPKMPSWJ;*??** 1978#«W)25 




















sub efr 










lliaj)^aOT^^*1978S*©25 


















(74)ftSA 


#a± tfc* W5«) 





(54) raw©**] t^**^ h&?«9*»a:-e<o8se*jtM^tc-e<o^ffl 



(57) 

[pus] w>&mwm<Dm&\-i--Rvmmftim*+ 
yrtc^istis. 3£3«&fi&g#<E< . trow** 

[IB«*S3 FeJtftOO. 1~5. 0*fi%©P. 
Stf. FeKjlttO. 1~5. OfiS%©A 1 > X«> 
HtC. Fe&C*tb5. 0«fi%feTF©S i ^MLfcfc 
©T? * 0 . 1 k O e CD^SPMif*^W/c«{c4sW -S^S 
JKmffiKa r £tb^®«SSA©itcr r /SSA*50. 9 

0'±IB-7^^^^ h&^f9^©*4^tt**AB#. ABB 



i 




BEST AVAILABLE COPY 



(2) 



[*Si¥l##©«5H3 

mWMl) FeK^LO. 1~5. 0*S%©P. 
FetC*tbO. 1-5. 01I%OA1, &0\ FetC 
*tU5. Ofifi%«T©S i^WL/fcfcO-C&O. 1 

k O e ©J1-aflSJi : &* 1 ^^ {cfeW ' 2, ^ SS ^ Sft ° r 
ittf?B8iSSA©J£<T,/SSA#0. 

[St#JB2 3 Fe(C*tLO. 1-5. 0*fi%©P. 
RD\ Fe&C*tLO. 1-5. 011°/o©A 1 
fc*>©-C*t3. 1 kOeOft-SBmW&^Wfc&KfcW* 10 
r £ tk^ES S S A © Jt a r / S S A ** 

0. 9«T-C**C £ ^ 

ft. ABttXB 1 4®(*©^E<*t , S>iC: £€«F»<fr 
[ fS^31 4 3 £ *m<tr >\>*<)t*K 

*®?KX« C tx e.=SrSlt.S OtoWWtS*-*© 
l^-rtl^K:. F etCttbP&iTCO. 1-5. 0SS% 
©*pJStt'J>'fk^. FeK»LAl«Htt?0. 1~ 
5. 0MJ6O*U«ttTil'S- , >A<fc^W. RO'Fe 
fctt L/ S i S^t? 0 — 5 . 0 JiS%©7K»Jj&1£ ^ -f 

#«i*»iior* c £ *««tr 1 7bM3 oi»r 
in^m 5 1 it** 1 7?>S3 ©urn** 1 skkh© 

[»|8Be] WW175S3©lr»-r*i4»H[fcB««> 30 

[^<D#ffflttl»W3 
[0 00 1 3 

[»H©llir*!«B»»] **WB«14 b 

tt#ABf*. AH»X» 1 4Bt*©£B*rCifcS C £ * 

£-r s ^ f * * -f ^ tt*»5tiRof*©BafcfrsaE 
K-e©iEfflicia-r&. 

[0 002 3 40 

[st*©«353 *se. «mts«vc«,»*««r©»«w* 

o . ±ie h Rtf* ♦ ut©^< $ 
[0 o 0 3 3 SBtth*— yr«:ffl«,»6nss8tt» 
«0JSfC«. h^--©«^S«14=S:§?a)i.fc«?)(C. »fl 



#P8¥1 0-101339 
2 

[00043 V if* * -f htfrf 9 - 

Hfc««»©TA'*y/Fett«:J: 

[0 00 53 Mi««Hf3- 20 1 50 9*&«ciX 
X - 1 4 4 8 4 O-^&^BKtt&^-JfcKa 5 *® 

[0 0 0 63 tttt©^***-f hfiT-KS i. A 

[0 0 0 7 3 «*.«. *#&¥3 - 9 0 4 5^&*R&tf# 
gg5p6-9 26 42^-£^8K:tol,»-C«. S i *8&ftrTS 

i*astB-r*c£r. v***-f Hfr*©#tw*** 
7 4 mtmicts^t: w?*$<t nw-*©s i 

«f* $ -f - 5 1 5 3 8*fi«lC*»^ 

3 3 3 5 9 ^&mc*S^-C1if?>f**<( b&^*©S 
i*[i?t5ti-'2»c£«c«J;'3itifS«tt. WttO^-* 

[ o o o 8 3 £ c «l4il{ttt©»»-c Pit^5« 
[00093 fi£^aiHMhi*K*i»4 p©aan*«« 

2o{c*3J9Sh*. loBa-FeOOHfPWKWH 
^-^^©•CAO. fc^-oBa-F eOOHflBKiSfln 
•r-Sfc©'C«>S„ 
[0 0 1 03 If. a -FeOOH«»K«W**» 
CD£ L-CB. W^tf^RB33 9-2554 6^#R-C« 
|«*«M«*»IW X. #BaHS5 8-2 5 
2 0 2#^«Rtm^¥5 - 1 8 7 6 6^&$B-C«&K 

»fl?K#©fc2t>«:ffiffl snn» 4. 

[0 0 1 13-*. o-F eOOH^BK^Dn-rSt© 
£LT«. «*«USP3 65 2S34«C. MUa 
- Fei0) ^F e 3 0,K-r-5.l^©^^lti s f | J£L'' c ffi 1 ' 1 

6n-6c£* s ia*S3nti,»5„ 



(3) 

3 

[0012] ^-rtLht(ommt. 

CO 0 1 3 ] X, &tt*M-r-5vi/**-f l-ti^-fl^BR 

mt>cp&mim-? : bb<DtL-c<&&m6 0 -4 6 5 2 5# 

[0 0 1 4]KiOCi4>f,, PRW 1 . Xti. P. 
A 1 JkZfS i «rtfl/, SISemffiS*5<g< . Affi*. 
AffiftXlJ 1 4 ffi{*©£ffifrC #> S v ^* * ^ h 10 
^^(DmZXmtWttrCtettfr-* tci><D-C$> £. 

[0015] 

[pjs^sp^-r^/catxD^asi^ws©^] #3£hj# 
ht?. »fl8&tt&#s{&< . »«&&&©*:«>. 

[ 0 0 1 6 ] EPfe*»?a«. FeCCfcfLO. 1~5. 0 
fiS%©P. FetC*tl,0. 1-5. 011%©A 1 , 20 

FetC*fb5. 01t%«T©S i 
©. FetCfcfGO. 1~5. 0Il%OP, R. 

tf, FeKlttLO. 1~5. 0it%OAl^tWc 

*>©-?& o . uoe <mm&mifrv w sgs 

fSfiSm^aa.itb^raiS SA©£ba r /SSA#0. 

Bf*. AffiftXttl 4ffift©£®#TNfc.&C££!|#®<!: 
tSv^f-f hW^, SO. 

* y x«m-^s*)S^.«c n e. £®s s u 
fc*®{bS&-ft©^-r*i*»K:. F e KMb P^ff-co . 

1 - 5 . 0 SS%©* nj&1± 'J >ft^», F e frCSt L/ A 

lftfro. i~5. o«s%©*nj?gl4T;us-'i>A 

fb^. RO'F e(t*fl/S i&ir?0~5. 0fifi%© 

[ 0 0 1 7 ] ifBCO^KCDSiBJ-c, ar/SSAil,> 40 

SA*^^<%Sift^-r*fc&. SSArtilEb/dil 
©#**&?£ Ul^cto-C&O . ##£BJ5K:#>fr.& v^* * -i 
KCfcttSar/SSA©®*. 0. 9 JUT. «*L< 
«0. 5~0. 9©|5H©fc©-C*5 0 &*>\ a r ©# 
tttiemu/g-tN&O. S S A©^{4«m'/g "C* 

[0018] £)fcBS&l/fc«fc5tC. ^fiS^fr. !f$K:SJ£ 

B$©r;u*7y/FeJ:bfc:J:>3. Affi<*&i>'ASf* 



^19^1 0-101339 
4 

PSW 1 . P. A 1 MS i *SlEiiK:^ftir 

i> c £ tc <fc «3 . ASftRO'Afflflwftett: 1 4 M#© v 

[0019] 1 4ffi#©& J TOA®#©IBj5rt»fl5tK«C<c 
-?*:&©. i£t,>^ffi#©m£#®tKKfro;fc *>©<!:# 

[0020] ^BJtCte^-Cfe-c £ fcM^ft.'S.W:. -7i/ 

ht££k&&l$.2tlZmKPRVA 1 . X«> P. 
A 1 SOS i £^r3ttT*5< C<!:CC*0. ?n>-f 
he^W^fiS^tCPSOA 1 . X«. P< AlMSi 

ft. AH(*X«1 4If):0?I»T»5?nf-/ h& 

[002 1 ] *«WK*JW>t:^(CfiSftj*i«. i»>ft< t 
fcP&tfA 1 ^WSHt^CilC&S. SSj»*JP©* 
©ti^B. *a^Jf^#mK£tt£ 5?$ 
^JO^frA 1 ©*©*§-&«. -?>f*Z<(\-i& 

^•©ifiRBtccy— y--c m^frifc^^-rsorwsL 

[ 0 0 2 2 ] X. ft^Hjtcfc^-r S i 5r#W3-ti:SSS 
[0 0 2 3] XmUCteVZ,-??**-! h^fr. 

A 1 , X«, P> Al WSi)55?y*if-fhfi^ 
BRS*©^laJ±©®«*JfS^> 

[0024] ,xttmmm< l cis^x<Dmfkftic-o^~c 

[0025] *§twicteuz>m-m&*mmt itb, 

r Jiij y <b lt«. *^b^-hy^A. *Kfb*yf 
a. 7j<Kf{b*^'>'5A3|©TJi'* y#sr r;u*y±» 
^H©*S!{b^u : ic*K!{bT>- : e-^A. T>*-T 

[0026] *%W(i:*i^€,ffiffl-r*^-^K:*f-r i> 

imitT y ©S«0— © F e 1 'KM 
L/. 0. 9 5-1. 5^ST?*-2.C£frj!fSOl^ 0. 

9 5 ^fi^-cB^BjcDaefji-rs^SfiS^ffiSfrffi 

t >*>©©> *4^^fr^«£)5c«3. A 
ffitfcXttl 4ffift©^ffift-C*-5-v^*-< h&^S 

%k&z>c twm&tuK x, i. s^a^M^-^ti^ 



[0027] **HBK*W5*BMI»HR*«MM-*B5 
©Jgf&SSW6 0~1 OO'C-CASCi^Jf^b^. 6 

o-c*w©»£«. ®mm.M®m i >i">3 < &S. 10 0 

T^S^W^^^©^^*" 7 ^** ^ h * 4 
[0028] BWfcJSfffii UtB^CSMW^^ 

ii^^KiMtsci^, jait<b*j^©is<b 

[0029] *fEBj(cte^"C^ffl Sn-S*nJ^tt 'J ><t 10 
elC#l/-CP**-CO. 1-5. OMSSi-C* 1 ?. »* 

l<bo. i~2. om&%~ez>z>. 
[0 03 0] 0. l fifi%*iS-c&-SiS^K:B. 

&c&*>-c»ttb». 5. onm%*mz-z>tg&< l c 
[0031] 'J >{fcS*©»J)n«*»l«. *8Wtr 

;U*V*. W— SMS*, X«Cti6**Wb'T»6n/c 

h ©*SiMbti**&$ ■& b T te < ifrg* 1 & s . 

[0032] *HK«:*j«.»-cfiefflS*xS*oI«ifttr;U5 

~^A{b^?<i:LTB. KKT^S-^A. «{bT;l/5 

Hl»6ti. *PWttTJl'5i">A<bdfW)WD«BFe 30 
KStLTA 1WITO. 1~5. 0M«%-C*<P> ST* 
U<BO. 2~2. 0*a%-C*S. 
[0033] 0. 1 MX**C***KMCtt. 
K^jni/^&##6$©@lfl' c ** v ^**' f htt^-il/ 

Se&ttlHJfc&l*. 5- OSfi%=&a^.SJS^«: 
B. 5iitt*«#*fc»<tt9. EKy-lf-f h^©£l£ 

[0034] Tk^ttrji' s Mt-gwommmt. 
*wtr**y*, xttcn6*t»fpi/f 

[0035] *:|6Bj(i:te^rffifflStx-5*oI?S14^^^ 
<fc*ti4U-CB. ^-fBthySA. WIS 

#y?A3F*m>e>*i. *-5j?§tter-f^b^j©aa)nfi 

BFeK»b-CS i»»-C0~5. 0*a%-C*0.*f 
*b<B0-2. 011%t*5. 5 



!($gg¥ 10-101339 
6 

[0 03 6] 5. 0SS%£i6I* &t§£K:B. 
ot'-©fc», 6iitt*s#*K:»<&D. XSHW-CBfe 
<<>,. 

[003 7 ] -f 3R{t^B9©8&W#»». *Mft 

fc*®{bSH**©i,»-rn'c*oT4>ati* 1 . 
-r h©*g^fb*5^S'5B««:asjnL/t*j<^* s *s. 

[0 03 8] ti±<DH«lt?^3n*v^$^ htt^F- 
B^tt^St** SC <ttCJ: 9 . ¥*5«H^#i:b3lffiS £ 

l8tth^-ffliT'2>Ji^«:B4-l 5m'/git 
■5C<b#M£lA\> X> P&tfAl. XB> P. AIR 

#s i £^rr&©-c£>*i«, !•&•?•©»*& 
te^tfcfcfc©^*©*:*^ #e>nfcv^^-f F©& 
-T-UffitCA 1 {bi^*>S i {b£13K>C afbt^f* ? ? 

>; > 4^j*£©w SHb^-^Mffl i/fcfeo-c*^t<>a 

[0039] 

£-f£. «T©HS6« ? !lB#K:pi|^cDfcist>tC7Fi-t>©-C* 

[ o o 4 o ] x. »«»i?tMiWcJ:Owr««)aK 

PI'*. ^©«B»I^BO«J^**©S»W>tt-f* 
ttibfc. tt^(Otb«fflBIM«*BETifi«:J:0«SEO 
fc. 5s6§ay£3g&B. ti«Ji*f4M^3t+ (HOUiliSSV 
SM-3) =&ffll>> &*EPffl««l kOe-C*T->fc. ss 

«nB^eft». a^EPiniisti5 koe-rtfofc. m*® 

**©P. A lRtfS ifiB«*Xi©^W^g HM"? 

[004 1 ]-?nf-f USt^f©**©*'— !M hS 
B. S^2. 5g*0. 0 5MW^M*y>**" 
hy5A5 0mLK:^l5(0. H^ia^**^^^- 

jt^-jg© F e #«T^tf ^CitCiO^WO/c. 
[0042] ^%^J1 

, Al. 49 g (FeK*tL.> P^#-C0. 2 5S«%«C 
. RVA 1 iL-ri 5 9. 5gr/L©TJl/5 
>K^l-y^A^6. 7 7mL (FeK:>Etb. Alft 
gtO. 6 0HJ<KlS«).SO t Siiltl9 
3 3g/L©i r 'fKth 'JOASItl. 40mL (F 
e«:*tU. Sii^-CO. 1 5H%KSati) 
jpi/tel. 67mol/L©NaOH*«§13. 86L 
K Fe'*l. 50mol/L*SWIB*-**»« 

2! i5L*M, Mtl-ioi^t^fc. <* 

Wiiti-V ■;^A©^fflfiBFe l *(c>Ffb. 1. 0 431 

3 Kis^-rs. ) 



7 

l,>&#6» %ft2 L©££v£ 1 2 O^jlfil/Tv^* £ 

[0043] ^Eg&^K. Affile «fc *) . 7jcgfe. 3«. K 

xa«-«rOtS*. FefcfcfU P£0. 2 211%. A 
1*0. 4811%, Si40. 14Sfi%#W0fcfe 
©■C4>o-C. ?WJ-f hig— tB-C*0. cr r /SSA 
#0. 6 2 <hffit,>fc©-C&-3fc„ 

[00441X, ff htltc-?>f* * A HStf-tlEI 1 &C7T5 10 
^^SWW* tfrF*tt*J141B 

[0 04 5] ggfjgj|2^8 

fc£*M>«H. ^B£WC$flnB$(L **J*ttA l ft 

imvnm. mm&^vcmwmm. imm'&s \ its 
mourn, rnmm^mf^itsiifci-mammmitm 
attc or v ^* $ a v c © t * ©^g 

«**frai*&iavy* * a \-®.*®i*.<Dm*m*m. 1 
tc^-r. 20 

[0 04 6] HSSm~8t?f#e>ft/<:vy**-Y hffrF- 

Affifk Affittimi 4ffiffc©£ffl#r&9. a r /S 
SA*50. 5 7~0. 86ifil,Jfc(Dnofc. 
[0047] it&ffll 

at** -fit* h y ^Aiwjoi/ttfr^wa^aawMfii 1 
[0048] frbtitt-rif**! bn*oy&*Bm*?s 

H(*-c*.&^. a r /ssA#i. oe^iakni'cw 30 

[0 04 9] it^W2 

^*-y-> * y h y aso't^ 5 >mt t y a 

[005 0] fien/c^n 2 A htiHP©tfrf*ttW:A 
ffi(*-C*-5*s. a,/SSA*si. 6 7 £HitP«4 Tit 



sftgfl^ 10-101339 
8 

[005 1] itgffil3-7 
*Dj^tty >ft^&J©?3sJniS. TkoJ&ttA 1 {t£#J©85 
ttfi. 7KHJ?§ttS Hfci%®©8Jfafi£ii*g<b3tffc« 

[0052] C ©4 ^©iSSJjS^Ri^iJS^ *f* * 

a bt&*®m<Dm®&&3k i k^t. 

[005 3] Jtt^J3-Cf#6n/cvi/4«.^^ Hotter 
r /SSA#S0. 6 8ifil,^©T4ofc*s. i&T-»*tK 

[0 0 5 4] J±«CT4RO , 6-Cf#6nfcv^*df^ h& 

[0055] Jt^J5 •enhftlc-??* * A hlfltftttt 
"ff&WVmRV, a r /SSA*50. 9 9 4S5U*>©T 

[0 05 6] Jfc®0«7-e»6*i/c-3'y**-r Hft?«t& 
^«v*V"\ffi*T«*-5*s. a r /SSA*il. 2 34 
lKt»fc©t?4)-5ft:. 

[0057] J±j$ffl8 

lti^wi K.x£.fcistc-?>/*zA h^tc-^*-y^*y 

^Kthy-JAl. 49g (Fe(C*tU P&»rC0. 
2 5«S%KS^-r-&) . StfA liLtl59. 5 g 
/L©T^5>BE^ h y^A^?g6. 77mL(FeCC 
*fb. Al&ITCO. 6 011%K8S-r5) . MS 
iiltl93. Sg/LO^-fKtF'^Affll. 
40mL (FeKWU SiglEfCO. 1 5SS%K:ig 
^-fS) *«SJnJL. ^fttcJ:^ *?5t. *>iS. f£*g. t» 

igtfttft©*^. FeKttb. P£0. 2 211%. Al 
&0. 4 811°/.. Si40. 1 411%Mt/fcfe® 
•CSnt, o r /SSA*il. 0 4 4«t, >€.©-<? &o 
fc. 



9 



(6) 



«H¥1 0-1 
10 



mtm 








**§&A 1 {£G® 






P/Fe 

w t % 


vm 

1) 




Al/?e 
^2oS 
w t % 


RHR 

L> 


as 


Si/Fe 
£2)0£ 
w tS* 


mm 

0 


mm i 


1.04 




0.25 


A 




0.60 


A 




0.15 


A 


mm 2 


1.04 




0.25 


B 




0.6O 


B 




0.15 


B 




1.02 




0. 25 


C 




O.GO 


C 




0.15 


c 


mm a 


i. IS 




0. 25 


A 


mmtmk 


0. 60 


A 




0.15 


A 




1.04 




0. 50 


A 




0.60 


A 




0.15 


A 


nmwe 


1.04 




0.25 


A 




1.20 


A 




0.15 


A 


mmi 


1.04 




0. 25 


A 




0. 60 


A 




0.00 


A 


mm* 


1.04 




0.50 


A 




a 60 


A 




0.25 


A 


























1.04 




















fetfcfle 


1.15 






















1.04 




0.25 


A 
















1.04 








www 


0. 60 


A 










1.04 
















0.15 


A 




1.04 










0.60 


A 




0.15 


A 




1.04 




0. 25 


A 








MW»* 


0.15 


A 




1.04 




0. 2S 


D 




o.eo 


D 




0.15 


D 


























(7) &mw- 10-101339 

11 12 









w t % 


BETS 

S S A 
nZ/ g 


a r 
enu/g 


3?&3) 
enu/g 


j P/F e 

^m- 

w t % 


A I /¥ e 
w t 96 


S i /F e 
w t % 


a r ysSA 


mmmi 


I4fi&<* 


0 


10.0 


6.2 


83.4 


0.22 


0. 48 


0 14 

V. 1* 


U. 


mmz 


14®* 


0 


10. 2 


5.9 


82.5 


0.22 


0.48 


0. 14 


0. 58 






0 


9.5 


6.0 


83.7 


0.22 


0.48 


0. 13 


0. 63 


nmm* 


Affif* 


0 


8.5 


7.3 


82.4 


0.21 


0.46 


0. 14 


0.86 


?mms 


liffif* 


* 0 


9.4 


6.2 


81.9 


0.44 


0. 48 




0 65 


mmms 


14®& 


0 


10.5 


7.5 
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4.3 


7.2 
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0. 00 








0 


9.0 
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6.2 
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5.7 
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